Stable 3-oxosultams were synthesized by oxidation of the 2-hetaryl-substituted isothiazolium salts. X-Ray crystal structure analyses of the sultams reveal the existence of strong and weak hydrogen bonds, which lead to different interaction combinations and solid state structures. While the bond lengths and angles in the isothiazol rings of the sultams are similar, the dihedral angles between the isothiazol rings and the hetaryl substituents are influenced by the position of the nitrogen atom in the pyridine ring and its substituents. The sultams form chain structures, dimeric head-to-tail structures or two-dimensional networks.
Introduction
Isothiazol-3-(2H)-ones and their 1,1-dioxides are known to exhibit a broad range of biological activities [2 -5] , especially the class of N-substituted 1,2-benzisothiazole-3-(2H)-one 1,1-dioxides are pharmaceutically active compounds [4] . Monocyclic 2,4,5-triarylsubstituted isothiazol-3-(2H)-one 1,1-dioxides, which are synthesized by oxidation of the corresponding isothiazolium salts [6] , cause inhibition of the human leukocyte elastase (HLE) [7, 8] . Recently we reported the crystal structures of 3-hydroxy-, 3-hydroperoxyand 3-oxo-sultims and -sultams [9, 10] . We discovered strong and weak hydrogen bonds in intermolecular networks, leading to "head-to-tail" cyclodimers, tetrameric units or polymers. Predominantly strong intermolecular S-O···HO hydrogen bonds, weak C-H···O=C and aromatic C-H···O-SO interactions are characteristic for these compounds.
Herein we report about the oxidation of 2-hetarylisothiazolium salts 1 -4 to 3-oxosultams 5 -9, and the X-ray crystal structure analyses of the products.
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Results and Discussion
The novel 2-hetaryl-3-oxosultams 6, 7 and 8 are synthesized by oxidation of their corresponding isothi- Table 1 . Crystal data and structure refinement for 3-oxosultams 5 -9. C, 10 h). The oxidation of the bis-salts 3a and 3b leads to salts 7 and 8, which were investigated by IR and NMR spectroscopy. The results are described in the Experimental Section.
The solid state structures of 5 -9 were determined by single crystal X-ray diffraction analysis. The crystallographic data are given in Table 1 , selected bond lengths and angles in Table 2 . In the following we compare the structures of these 2-hetaryl compounds with those of the 2-aryl-3-oxosultams.
The bond lengths and the bond angles in the five compounds are very similar. Therefore, we can conclude that there is no influence of the different substituents at the N1 atom on the bond parameters in the sultam ring. The mean C1-C2 bond length of 1.486(2)Å is a typical value for a C(sp 2 )-C(sp 2 ) single bond [11] , the C2-C3 bond lengths (mean value 1.331(2)Å) are typical for a C(sp 2 )-C(sp 2 ) double bond. The C1-N1 bond (1.405(2)Å) corresponds to a C(sp 2 )-N(sp 2 ) single bond. The C3-S1 and N1-S1 bond lengths also have typical values. The sultam rings are nearly planar. The mean deviations from the least square planes are below 0.01Å. In contrast to the bond lengths and angles, the dihedral angles between the sultam ring and its six-membered ring substituent at atom N1 differ Table 2 . Bond lengths (Å) and angles (deg) of the sultam ring for 3-oxosultams 5 -9. 
Intermolecular interactions
The combination of strong and weak hydrogen bonds leads to three different kinds of inter-molecular arrangements. For the compounds 5 and 8 a chain structure results.
In compound 5 ( Fig. 1 ) a weak intermolecular hydrogen bond between the atoms S1-O1···H-C10A is formed (C10-H10 0.95(3)Å, H(10)···O1 2.41(3)Å, C10-O1 3.22 (3)Å, C10-H10···O1 143(2) • ).
Due to the 2 1 screw axis in the monoclinic space group P2 1 /n, a helical chain structure (Fig. 2) is formed. In compound 8 ( Fig. 1 ) a strong intermolecular hydrogen bond between the atoms O4-H4···O7 exists: O4-H4 0.92(3)Å, H4···O 1.59(3)Å, O4-H4···O 178(3) • .
The result of additional weak hydrogen bonds between the atoms C11-H11···O and C11-H11···F are linear chains by translation along the crystallographic a axis (Fig. 3) .
The compounds 7 and 9 form head-to-tail dimers by combination of strong and weak hydrogen bonds around a center of symmetry (Fig. 4) .
In compound 7 (Fig. 5 ) bifurcated hydrogen bonds are formed between the oxygen atoms O5 and O7 of the perchlorate anion and the N2 In compound 9 ( Fig. 6 ) a weak hydrogen bond exists between the atoms C4-H4···F with the following parameters: C4-H4a 0.96(3)Å, Compound 6 (Fig. 7) forms a two-dimensional network in the crystallographic ac plane, where the molecules are connected by weak intermolecular hydrogen bonds C6-H6···O, C9-H9···O, and C10-H10···N (Fig. 8) .
Experimental Section

General
Melting points: Boetius micro-melting point apparatus; corrected. UV/Vis spectra: Beckman DU 650; λ max in nm (log ε). The salts 1 and 4 were prepared according to [12] , the new salt 2 and the bis-salts 3a, 3b according to the literature procedure [7] . 2: yield 25 %, m. p. 134 -136 • C; 3a: yield 100 %, m. p. 232 -233 • C; 3b: yield 90 %, m. p. 171 -173 • C. The 3-oxosultams 5 and 9 were synthesized according to the literature [12] .
The 2-(pyridin-3-yl)-2,3,4,5,6,7-hexa-hydro-1,2-benzisothiazol-3-one 1,1-dioxides 6, 7 and 8 were prepared by oxi- 
Crystal structure analyses
Single crystals of 5, 6 and 9 were obtained from acetone, those of 7 and 8 from glacial acetic acid. The reflection intensities of the crystals of compounds 6, 8 and 9 were measured on a Stoe IPDS1 diffractometer, those of the compounds 5 and 7 on a Siemens SMART CCD diffractometer. The relevant crystallographic data are listed in Table 1 . The structures were solved by Direct Methods using SHELXS-97 [13] . The refinement was done with SHELXL-97 [14] .
CCDC 700936 (5), 700937 (6), 700938 (7), 700939 (8), and 700940 (9) contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www. ccdc.cam.ac.uk/data request/cif.
